Myosin IIA is essential for Shigella flexneri cell-to-cell spread.
A key feature of Shigella pathogenesis is the ability to spread from cell-to-cell post-invasion. This is dependent on the bacteria's ability to initiate de novo F-actin tail polymerisation, followed by protrusion formation, uptake of bacteria-containing protrusion and finally, lysis of the double membrane vacuole in the adjacent cell. In epithelial cells, cytoskeletal tension is maintained by the actin-myosin II networks. In this study, the role of myosin II and its specific kinase, myosin light chain kinase (MLCK), during Shigella intercellular spreading was investigated in HeLa cells. Inhibition of MLCK and myosin II, as well as myosin IIA knockdown, significantly reduced Shigella plaque and infectious focus formation. Protrusion formation and intracellular bacterial growth was not affected. Low levels of myosin II were localised to the Shigella F-actin tail. HeLa cells were also infected with Shigella strains defective in cell-to-cell spreading. Unexpectedly loss of myosin IIA labelling was observed in HeLa cells infected with these mutant strains. This phenomenon was not observed with WT Shigella or with the less abundant myosin IIB isoform, suggesting a critical role for myosin IIA.